[Influence of Mg ions and spermine on ATP-dependent Ca2+ transport in myometrial intracellular structures. II. Comparative study of spermine, Mg ions and cyclosporin A effects on Ca2+ transport in mitochondria].
In experiments carried out with the use of the radioactive label (45Ca2+) on suspension of the rat uterus myocytes processed by digitonin solution (0.1 mg/ml), influence of spermine and cyclosporin A on Mg2+, ATP-dependent Ca2+ transport in mitochondria at different Mg2+ concentration were investigated. Ca2+ accumulation in mitochondria was tested as such which was not sensitive to thapsigargin (100 nM) and was blocked by ruthenium red (10 microM). It has been shown, that spermine (1 mM) stimulates Mg2+, ATP-dependent Ca2+ accumulation in mitochondria irrespective of Mg2+ concentration (3 or 7 mM) in the incubation medium. At the same time cyclosporin A (5 microM) effects on Ca2+ accumulation in mitochondria depend on Mg2+ concentration in the incubation medium: at 3 mM Mg2+ the stimulating effect was observed, and at 7 mM Mg2+ - the inhibitory one. In conditions which led to the increase of nonspecific mitochondrial permeability and, accordingly, to dissipation of electrochemical potential (it was reached by 5 min. preincubation of myocytes suspension in the medium that contained 10 microM Ca2+, 2 mM phosphate and 3 or 7 mM Mg2+, but not ATP) significant inhibition of Mg2+, ATP-dependent Ca2+ accumulation in mitochondria was observed. The inhibition to the greater degree was observed when medium ATP and Mg2+ were absent simultaneously in the preincubation. Thus the quality of spermine effects on Ca2+ accumulation was kept: stimulation in the presence both of 3 mM and 7 mM Mg2+. Ca2+ accumulation did not reach the control level when 3 mM Mg2+ and 1 mM spermine was present and ATP absent in the preincubation medium. However, in the presence of 7 mM Mg2+ and 1 mM spermine practically full restoration (up to a control level) of Ca2+ accumulation was observed. At the same time with other things being equal such restoration was not observed at simultaneous absence of ATP and Mg2+ in the preincubation medium. The quality of cyclosporin A effects on Ca2+ accumulation in mitochondria was also kept: stimulation - in the presence of 3 mM Mg2+, inhibition - in the presence of 7 mM Mg2+ in the preincubation medium. And, at last, in the presence of cyclosporin A irrespective of the fact which preincubation medium was used, Ca2+ accumulation level practically did not depend on Mg2+ concentration.